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(54) CLEANUP AND REMOVING METHOD OF 
CONTAMINATED CONCRETE SURFACE 

(57) Abstract 

PURPOSE: To perfectly clean up the contaminated 
surface of concrete by drying the surface by low power 
laser irradiation, impregnating the surface with 
contamination cleanup material, vitrfficating the 
surface by high power laser irradiation, and then 
removing the glassy object 

CONSTITUTION: The water content of contaminated 
concrete after hardening is evaporated and dried (100). 
Dust and efflorescence on the concrete surface is 
removed (101). Next after drying the surface by low 
power laser irradiation (102), organic or inorganic 
contamination cleanup material is spread or impregnated 
on the surface (103, 104). Next, the surface of concrete 
is solidified or vitrfficated by high power laser 
irradiation (105, 106). Next, the glassy object is 
pulverked and removed (107, 108). 

COPYRIGHT: (C)1995,JPO 



*#«*. a. 

E 



I 



J— 107 



--hob 



-1- 



<19)B*BMMW <JP> (12) & §f} 4# |^ & $g (A) <ll)<MFtt«ftll** 

WRW7-269130 



(43)&WB ¥^7 ¥0995) 10^ 170 







F I 




T? f\ A /"* no /HO 

t/U 4(j £o/U£ 


A 






UD4d 41/ 














»2jffiCD&5 OL (:£ 10 H) 




$f«PF6 - 57474 


(71)tfJ|gA 


000206211 










(22)ffllSS 


¥^6^(1994)3^280 




JfOs«?Sr?f KBftff-T B25# 1 ^ 
















m^tPSr«KS«f«-TB25#l^ 














(72)58W# 
























C72)»H* 


/M* Alt 








JfD5«B9r?tKHSira-TB25#l*t ^* 














(74)ft3A 













(54) [»wo«fW ^snfen>^u-h^B©#fl:-f8!5fe^ 



(57) ism 




-209- 



1 

Sit, *lCi«til*©^-lf^|ffcJ:t3^Kn>^U-h 

[it*K2] ^snfcn>i"j-h®^ffiicfita* 
m 

mxm 3 ] ffiero©&!ft$M&ffi]&«$ u * n* 
taaian*««r**ii«3H i ©f&*sn&3 >^ u 

-h *!!}©#«:•»**& 
[?89]©IftfflfciSW] 
[0 0 0 1] 

L©ss«gi^iS^%«B»ffe«kr;s5:ittt«jsia o«t» 
&3 ij- h«ffi©^ • Nt&firtfcicirrt. 

[0 0 0 2] 

uxtt, i) j/U3>t«rtttft»*i/&»* 
jsas3>^u-h*ffl»cm#i-*^, 2) ^jMbv 
-^*£©*«p«fea*UT-t^ > h©ffi«iufc*^-> 

f AtS*S*T*^^S&*«**, 3) 7i7'J;K> 
E V ACIVJP-^a >£iM13t5m 4) 

Srjaa-rs^ttTtt, i> ??^$nfc3> 
[ooo3] a>drij-haHftfflar*»*tt 

«tl/THS-a©'b©*t»«. 05*. tf. #§8036 4-3 
0 8 6*t&«, «?H¥l-2 7 548 4^ffi, 

3 - 1 6 9 7 9^&*B, 0 -44 8 9 9^& 
«. #88836 0- 1 74 9 9 4-Jf&«, &I8BB6 1-2 

4 2 2 7 3*&tt. #R!¥3 - 1 1 2 8 7 8^4i«fe<t 
tf*5MH©lflBAfc J:S1«W 5-234939 ^ICH 



(2) 1$§I¥7-2 6 9 1 3 0 

2 

[0 0 0 4] #BB«B6 4-3 0 8 6^«© T3>^'J 
- h«®©S^*fctt«K*fej tta >9 X )—Y ©*ffi 

©"Ctt*-f^>fc<fc0^l:l/«:3>^ 'J- MWMFO 
f£BJ©3t&, ««*ff 5 fc©TJ&3. #BB¥ 1-275 

4 8 4#»«© rjnift©Sffl»S*i*j B, 3>?<j 

- h*©JPI^©*fflicS^£«|3tS-B-TWA14©*5 

J0 **. #W¥3 - 1 6 9 7 9^&«© r>fe95 5; 
?XiM3>9U~h&-t©»&Erttj (i3>i?'J-h 

•f*t>©T»a. £t±©t>©ttVvfnfc3>£U--h* 

oTfc>««t. *56W©»ft-l»**S©«fc5IC^»Sn 
fc3>jry-h©*iii*ft*, Hft£tt-5ftffi-i?tt& 

K *&, »ffilB6 0-448 9 9^«© r^Jft3> 

fclWD*-3T*©»«:*«3ll»*r* , bfl!)Tr*0. «n 
a? 836 0-1 749 94#&?8© r3>^»J-h©^j«e 
»&»©!»£#& ««K«S©*8i£££«3-eT^ 
IK, «WMBfc4MT^3*3/H** 

«a*r«»3 u - hH-w***»Hflsurtiiia 

«5fc©-e*r),'«fHBa6 1 -2 4 2 2 7 3^&?S© 

r&®3 >j - h«|^®«}*rXS&&?©£Bj tt 

D«*-r^»*«J©@iR*tH3i-C*»), *v3f5Jfe«#© 
JWb**fc*v»T , b«ft-r* , boTr**. *&. #B8¥ 

.30 3- 1 1 2 8 7 8#4iS© r-k55y^KS3>;?iJ- 
hOWKtrtlU !f3e-C3>irU-h*W*a«»b 

©■c*»W©BW©»»3>^u-h©JM:ttt*ll'r 

5fc©T?*S. W»¥5-2 34 9 3*m3>i/ 

u - h©*H©»jt«iatt«k:'3v>TH*'rs fc©r& 

©B«tffi»T5. 
[0 0 05] 

[»M^»»l/«k5fr«RS] WiBU&iofc. 3> 
40 ^'J-h©fT^«!L©Sffiff@^tLTB. 1) nm 
4) ICl3«U& , b©*^3feJ;0fft)tlT^«.. t^Uft 

A 0 3KjR«»* U 3 >i"J - h OfJt>tk L©&3 *t«S< 
oTL*5«A«M. *&, 3>^'J-h*t^-r 
»:Vi&»*H©S*»*»*a:D. &9if±i;«|jUift 

a^stUTmiai/fei) 75S2) ©jw&&t**jj(t, c 

*i»I4»»it«tfct>**J:5fc3>i"J-h©JftlHft« 

•xttwwrs^or, vi-fn©s-&t>3> : ?>j-ht& 



—210— 



3 

®titK)im®.mm<»i%&*m<. afc. (pawn* 

omwi *x y n v v -fe >x i' «t •SHO^i o ts. Ztfi 
tkvm&m*&T-rzmmjii&&z. mz. meu&j: 

[0006] *ss^e. &>±<Dfflmfo*m»i?zb<D 
t?. 3>*y-hSK©^&$«#fcuw^tt©&££ 

k. 8c#t&#is?©i&yai^££KtH*. ^ss«©ibhz 
fca u - h«s©*Hb • ^**ssti«-r5 z. tz 

[0 0 0 7] 

srt-r«fc»c. «<ta^»!snfca>^>j-h©*» 
*3Bf*a*T(6»a*, 3K3>4ry-h*M©«Rtf 

MS*, ^EiSffiA©^— !fHtflcJ:Datt3>?y- 
3 »J- hOffillCttf&AOl^-lf ft8BJWUTStt« 

ft. stt*f9xtt«»*-r«*»ftwia:'r«. Etc, 
WE*«{©^#ftttw^ij,>D*'y-> 

tHTefcO, tte*a©f9Jft»ftttlffWt. JUMLCtt 

u»iR38*©»s^«s^tj«iKT»»3, rn&mmvm 
ei»atr*. a*b<ttt»Ettni*©i/-if© 

ttiAtfO. 1 [kw] £Lt2 [kw] SSffi 
*©l/— !f©ia**t3 [kw] BU7 [kw] 
5^iSWSifr-5'fc©T?$.-5„ *f©tiJ*& 

WE©«Bi 1/fcotiU— !f!»MK: J:««R*»± WJf 
S©»»ltt88€:«JtS i ar5&»fcSII»WC^«)6n&t) 
©T?»«. 
[0 0 0 8] 

*^»U3>^U-hrt©*»*»sS5S'e-ffi^I7DW 
yfe>X*»*bT»«BMra*ff5. c©T»fcjJ«U 

©**&H€£ifft»:fe<fctf#5XRfc*&Sn5ttJl 



(3) #18^7-2 6 9 1 3 0 

f*a*av>L«ia**ffl*©w— if o u 

m] ) efdfbMIStt. 3>j"J-h*HK«*tt© 
»V>»HJ!R#9Xl*»riW*. iSiffl:*J©t'-if©IS#f 
fc«k?)3>*y-h©&fflfi«tt5 0 075M1 5 0 0 

X^W-^>D-?*J:««3«|tJBV>T3>i"J-h* 

■Ka*sn«. sfc, *aa©i"~!f 
*s^&fHWWi:ttimi45 o 075Si 5 o o ra © 

Xft£fcDJMHKa&ftD. iWtt©*W5SMHl«* 

[0009] tfM«K«fcoT, a^ron^y-h- 

©K<t<ft-**Kft4fr#fc!), *©Jl*«&*H4:l/T 
tt, U*«7A, *y#A&£©«fclM»;jC 
•<MW»±lf&ft*. cn&OWtt. 3>*U-H» 

©u— •fjtsKfle-rs^u*. Jt»*;p5">/»&£©<|& 

a? 7;i>3:f-, US, WM3J:tf«lS©y?«7A. 

*f5»an«:3>iru-h'va#, §gf-5#s;«, * 

fc»W-*««tt*}«Kt bT3 y - h««fc**{t 
ft, JkV»T?3>^y-h«H39>6«aa**CtK:«tr3 
30 TfrSUfciWfl**. **m»*«£fctt. ^©I£jg|© 
fcttlctfcttttiHATI/— !f*BMtUT»l 5 0 DC] \Z 
HDS»U^ffi©*»*3R«S*3C»ft)»-rs. 

*«3>^y-h©»-«is«uTfla»fli** i b©T* 

U »»«fcUT3>jry-h3iBffc*:*#tt«*». 

40 mv-y^mmijvtfi&z. cn6»*Ki*©KViWc 

h/^H»fflK»Ttt£©*m*«*«. *«ftt©«^# 
fl©ft*ttfc««lil/rtt, ^^-fe^n-X, x^H: 

^, 7;l/*>BS«&i5©3c^S^-X«CfflHfc«^ 

$>)79 0)175. H, ili'Jt-JHiDiJHX ^'Jfcfn 

50 )V7)vu-)v. xvmmv-fr(ommt®. ypv* 



—211- 



(4) 

5 

HfcK 9V U ;UKt> L < 

»»trxjnm 7*u/wmw, z?is>--?9vx 

7Z*%ti?Z®mzML*®&&fr : ?^x-?)l?a> 
!ffcllMtl/T»l 5 0 CC] tCin»UT*»*«»S« 

a<. •ensMttsfc^tc, &&fi£©8fj3i£ffiffl?-st 

if ttf^Xfc^rS&ftJttta&StlSBR, 
fifli*J«PS'&*SltTj»ttb. *f9X©*tett«Sfc 

E©#7X£^j£Ta4^£#8tbT&JBLT'feJ:V> 

t?*o. sfc, *»i9akojiiw>s , e>jiut*^a»j;v>. jg 

tc. *y M;i^S!©steifte*m©W.>:LTtt, 
>m ^7-;WJg. SJitiKtJfi, 777r;^. x 

m\zmr>mtz>. &m?zx>7* tammmz*-x% 
.fctfr^y ®ft©*-y Mjthsittttgiaat 

[0 0 10] *»Wfc4$t>T», 3>^U-hSffilCft 

5U>X»*fett^HfS, *;fc, ifclCttLTte, 
•tf^STfl^lCSitlCST. «f«tr^SEtU*SU>X^ 

«*fc*ftKST. ^SlCj6Sffl*Slx>X^*5j:^ 
Jfcflffcffifflf*. #fgijli©#}££, &MtBTf§^^nfc 

^u-hs®s^7Xft-r«ia:»tffl*5©T, fetttg 



4WP7-2 6 9 1 3 0 

6 

[0 0 11] 

i&mm] £tr *mw<D$mm*ww\zmz}z®,m? 
5. a i \t*%m<Dm$m 1 c^-rs^jb^fesiftM 

si 4 3 ogjifle k— mst s^tiftwig, 0 

**4©jdi«0u~ mm*?®.®®* mi. m 
\m*m 5 a%mmzi$ttzy)%: tomm tott®* 

[0012] (.mmmi) miis£zfm2\z7ik-r£o 

fc, 0. 1 [kw] «±2 [kw] «TOffiffl*©P- 
IfftfcMWtgftifebfcn >tr 'J - h©gffifcM8tbSS;® 

sit Ut7^i 0 0) , TK^^ta^^atx^nu 

;yb>X£|$£f* (Xxy^l 0 1). 5*:tC, i^tc 

■^10 2). sfcfc, a>i/u-h©SfflCf5»!^fi:tt 
tt®%vkzmiximif>m*smi£itz (x^yio 

3) . 3 [kw] K±7 [kw] 6n f ©*ttWJ©l'— !f 

4) . Jglc, I— • *fft*m§iVtLW6®M2tl1tii3m®> 
KSWISSttTHJgflsT* (Xr7^10 5) . JUA_htC 

tl-5 (7f'^10 6) . £©#5Xlt4|$£UgW$ 

10 7) . &T\Z&K>im®m9iL1zzi>{;V-yt>W 

$sns uf^yi 0 8). fc*. &L±<omi\z&^ 

fc-fe ^ > h ©!D*##! IC «fc o TSi C S^K^eKT a 

[0013] (SfeSEWI 2 ) m3\Zmt^\Z. #«1 1 
-fe^ > H^-X h 2 6^5ttltt6^Ufca >? 'J 

- h 3 \z u-^yt^mm-r z tmm^m^m 1400 
ra it*?,, awier^snfe-fe^ > h^-x h 2 

-X h \t% < 5 1 >i/ U - h rtffl!© 

■e©SH3S* tCctD tOIB«fi«m L^tt©^ 7 X& 4 *t 
«^*n?>. C©^5X«4ttfgmJcfSI(B$ta, J53# 

^-X HtlJyX&imz^fr^nT^ZIttblJ? 

xmtm^mzitu^^ Ei±<D£Mw%mzm&#3 

fcioT, *«J10 [mm] <DtiL&tm?s!kMtfi&f&i<ft 

ft. coio [mm] o^mimofSi<tttf)\z\rrB 



-212- 



7 

-iffflfll [kw] . fcf-A&l 2 [mm] , M$tm& 

4 0 0 0 [mm/m i n] , fiaattf y5="9 [mm] ©& 

5 [kw] , bf-AS9 [mm] , USt>§g 1 2 0 0 
[mm/m In] , mWivf-S [mm] ©fla$f&#T? 

3 >5"J - 1- %&m& e>m 3 [mm] ©S!3 *Tfi£I5£ 
*♦ J£tt©#7X)|a 4 WZ, r©#5X 

&4£X£f^K,fc:?T©DB?lAfc„ £©,!:£«. 3 
>£U--h©»*&£a*58£bfc*»ofc. tai3I@£4 
IsI^O^-rJltfCiO^tfcl 0 [mm] J?©n>? 

[0014] mmm 3 ) *$mm\m9k&%,mt® t 

T ± 5 fcittrtM9*Lfc:i>* >J - h 3 ©*Mfc«l— 

5©P-1f3fcfl5tt#^>X6. @£=7-7, 
V- V 5 5- 8 S^L+Kt?^{4M 9'*»1« l,Ttt» 
H^Ufc3>^'J-h3©^S(CjiltSn-5. ^|6jtC 

1 1 0 «b~ y%si5 tcio&astii— • ysawicis 

SMI 2B£f§M£-f3. &*5, *Hi£WTffiffiSnfc^ 

cn^o3>i?y-h«)S{b#:Sffl3frs. z.n%i^ 

* 5 0 0 [w] (Ji^mUX V—Vtn 1) - h3tE£ 

#.SS£££-f5. £©Til£©±f::> #'J->D=HJ->8f 
OUT, tlJrtl. 6 [kw] fcm%Z.U-*f 



(5) tfH¥7-2 6 9 130 

P=4. 2XVXpXKXH/T 

P : ■$Vi/a*-y->®mt=i>>;V-h0>®M\z&mf3. 

fV7— [j ou 1/s ec] 

v :mb<Mmnz®Wito<Dim [cm»] 

: S#©«Bg [g/cm 1 ] 
K :«$}©JtS?& []oul/g-t] 

H-.mitmmwm u 30 or] 

T [sec] 

10 [0015] mmw 4 > *mmm\m%i #it&tm t 
VT&%m\zttvxmmii%:<o$>z&mzmw£>b<»-z 
bz>. ®&\z$>^x®4tn-$m<r>%mm-®*7K 

3 <D$m\z\mmh&n*zttmi\sit*M&mi 1 
law&sft, ^©^jssitsi isp— v%M5\z& 
osBtsnp— »ffia»tc«kssa@i 2&^t. jm* 

mz&&mz®.mrz. M?j]%mm<»3>?*)-h& 
mmstmvn&ozi v-homitftzmm-rz. 
20 cnfti¥ntt«tt«A%ott^]iRAtcKBr«. 1 

¥&IC, m^j5 0 0 [w] ©$&#Xb-tf-?3>"?y 

Tffi!©Kis*t t agsfe*-r*. ^©Tifi©±c, us 

1. 6 [mm] ©^©H^^T'^Xv^-rs. ffi«B 
#4 0 0 pc] gatfi^fce&fcgtfrorJ^'J-Hr 
30 ^e©&, ai*i. 6 [kw] ommisxu— tfs/a^T 

[0016] (£MM 5 ) *%MM\m%t&fc&tm t 

1 <D^mmn 1 755 3 ©tttMrc* v , $m 

[0 0 17] 

[^1] 



-213- 



(6) 



*JII§¥7-2 6 9 1 3 0 



10 



w 


m 

K 


K 


til 


2 


<* 


it 






& 

<d 


5b 


II 


x: 

m 

* 


m 


41 
8 


i 




1 


1 


I 


1 


. | 


1 

e 

K 


is 


i 


i 


1 


6 


* 
S 










* 
3 


I 




- 


' 




i 


It 










« 
1 




i 




1 


8 


s 


8 


8 


8 


3 


8 


•R £ 

a & 


i 


i 


1 


n 






n 






r ! 


i* 


i 

D 


hn 
i 

D 


| 


1 

i ^ 


j 


1 

IN 
1 

0 


1 

K 


l 

l> 
K 


1 

v. 


1 

Jk 
Yn 




i 

m 
m 

is 


ft 


I 


1 


1 


1 


1 


1 


1 


1 


m 
& 

*n 


a- 




l 




S 


o 


a 


o 


Q 
mo 


o 

NO 


g 




1 


1 


i 


* 


* 


** 

+ 








* 




1 


I 


i 


o 


O 


K 


§ 


\ 

0 


I 

S 


fi 1 

* ;^ 


WC 


a* 




95 


$ 

1* 

« 

K 


* 


| 

HP 

* 


ff 
ft 


1 

f 


1 

s 


$ 

IP 
* 


weft 
















CO 


9s 


o 



[0 0 18] **JS^-C«, 3 0 [cm] 1 o 

[cm] 03>*y-hMO*#*IW8U Ctltofc* 



[0 0 19] i2©$K#fl 175S2 3 tt#^ 



-214- 



11 



[00 20] 



(7) 

* * mi] 



6 9 1 3 0 



12 



** 




1 tfJJMta 
MS 




(a) 




a* 

II ' f 


V 








11 








440 


D- J_ 


800 


100 






Aff 


12 








425 




800 


100 




3Wb«-f 




13 




nm 


7*';* 


350 




900 


80 . 


«r- 






14 






7* 

XT JU*7 > 


380 




900 


80 


*- 






15 






7* 7* 


285 




900 


80 


*- 




A# 


16 








436 




1000 


100 


*- 


anb-y-r 


a» 


17 








423 




800 


90 


*- 




A# - 


1$ 








324 




900 


80 


*- 


a<b*r 


Aff 


19 




W 


kT=* 


339 




900 


80 






A# 


20 








286 




900 


80 






A# 


21 






***** 


283 




900 


80 






£0 


22 : 






*»J7*»»ai 


371 




800 


100 


*>- 




A» 


23 ; 






7*7r*h 


358 




900 


80 


*- 




A£F 



[oo2i] g i \z7jkLfztmmttfflkmzictu mz 

ttffll/TfMI, 833*. ^T&gfCI&UTffitti*© 
WCUfflftCDW— if3KSM»UT, &«©#9X&ffi5j£ 
XH©«H©30ft£fT^&. Ctl6©iiKft:fC^>ViT> 

[0 0 2 2] 

[KRa&JR] #5fiWKJ;tttf, *©«fc5fcffl9fc2Mi 

- h ©F5Ssffi£ cn*o«miifc± o ^o»a*«w 

«ct#«ta**&». 3>£ij-h©^8!g&£^£»;:# 

2) f5»!85s•o^*a^fc*s^li^@©a^b#(ii^«©^? 

^tt«»fiftD, CfcjWH**. 



jtttW©H D«V»«*a^Kffl*«. 



0 1 ] *5£W©»*« 1 fc»«T*«««oJM35ffi 

02] HlOftWftMJWSftfcO^D-^-h. 
03] *5fiWO»*B2fc#«r****ttOX8R 



04] *xna>MM3«^diM«!>u-irjnt*«rr 



05] H4CwLfc§wwiK:ttffl*n**yj'n+'a- 
>^i»©#»$^-r^it:0. 

06] #8W©»:jfc®4ffli»SW©P-ifjI&#£jjVr 



2 




3 




4 




5 




6 




7 




5^? 8 





-215- 




-216- 



(9) 6 9 1 3 0 



[02] 



[03] 



3>*« J- btL&M 



1 1 1 



17D 1/ yb VXfife* 



3 



® ft 



103 



104 



[04] 



105 



% a — 106 



I 




1 2i/-*«Mcfc*»iSW 



[H5] 



108 



Rl Rl 





—217— 



(10) 



1$M¥7-2 6 9 13 0 



bu-vjmi 




(72) KM »5*c 



-TB25SHI 



(72mW% KB] 

^C«»f1SKHffS-TB25Sl^ 

«««ff«Ki!Sfftg-TB25#l# *fi& 



—218— 



